Is it better to live in a big county than a small country? In this paper I examine whether economic and social conditions vary systematically with the population of a country. Economics provides a number of theoretical reasons why country size should matter, for instance because of increasing returns to scale or because it is easier to provide public goods to a larger populace. However there is little empirical evidence that links the scale of a country size to any of a multitude of indicators of economic and social welfare.
Introduction
In this paper I examine whether well-being -by which I mean the welfare of the average person -is systematically higher in countries that have larger populations.
Common sense indicates that the answer to this question should be resoundingly negative. After all, China and India are big and poor, while the quality of life is higher in small rich countries like Luxembourg and Singapore. Still, there are at least three reasons to be interested in this question. First, much of modern economics -indeed, much of the trendiest work in macroeconomics -turns out to assume that the size of a country matters. Second, this question has essentially been left unanswered in the literature. While the first two points are of great academic (that is to say negligible) interest, the third is not. If larger countries were in fact found to be systematically better off than smaller countries, this finding would have dramatic policy implications. Small countries would be systematically and perhaps unconsciously sacrificing the welfare of their citizens by remaining small. A finding that "the whole is greater than the sum of the parts" would be important, since it would lead to the policy conclusion that small countries should consider joining together into larger ones to improve the quality of life of their citizens. On the other hand, if welfare is systematically lower in large countries, that suggests just the opposite.
Luckily, I find that folk wisdom is indeed confirmed. There seems to be no relationship between a country's size and a wide variety of measures of its social and economic well-being.
For policy-makers and nationalists, this is a good outcome; there is no obvious economic or social price that small countries are paying simply by being small. But it is worse news for academic economists who assume that the scale of economic activity matters.
Motivation
Before diving into the actual empirical analysis, it is worthwhile to describe briefly why this exercise is worth undertaking. There is actually a lot of motivation for a study of the effects of size on economic well-being since so many economists assume that a large country has intrinsic advantages over an otherwise similar but smaller country. There are two different strands of thought. The more important is the possibility of increasing returns to scale in production, which means that agents are more productive when agglomerated together. Another possibility is that it may be cheaper to provide for the government to provide public goods in a larger state than in a smaller state. I now briefly review each of these strands of thinking. But those sufficiently motivated already can skip this section altogether, and simply proceed on to the analysis of the next section.
Increasing Returns to Scale. The literature on scale effects in economics has a long and glorious history. Indeed, it stretches back all the way to Adam Smith's idea that the specialization of labor is limited by the extent of the market. Indeed, Smith begins the first chapter of the first book of the most famous work in economics (The Wealth of Nations) with: "The greatest improvement in the productive powers of labour … seem to have been the effects of the division of labour." He continues with a chapter entitled "That the Division of Labour is Limited by the Extent of the Market" which begins: "As it is the power of exchanging that gives occasion to the division of labour, so the extent of this division must always be limited by the extent of that power, or, in other words, by the extent of the market. When the market is very small, no person can have any encouragement to dedicate himself entirely to one employment, for want of the power to exchange all that surplus part of the produce of his own labour, which is over and above his own consumption, for such parts of the produce of other men's labour as he has occasion for."
This idea has been formalized and used in much recent economics. Helpman and Krugman (1985) have a celebrated analysis of the impact of increasing returns on international trade. They discuss two kinds of economies of scale, which can be either internal or external to the firm. Internal scale economies can be due to things like the length of plant-runs; since it takes resources to reconfigure a car factory, the longer a factory produces a given model of car, the cheaper the car. Internal scale economies can also be dynamic, since learning by doing can occur over time.
But scale economies can also be outside the scope of a firm but internal to an industry.
For instance, intermediate inputs might be cheaper and more specialized for larger industries.
Large industries might also be more competitive than small ones. There is only room for a few defense contractors even for a large country, which explains why the submarine market is less competitive than the market for pizza. Information also might spill over from one firm to another; isolated software makers do not tend to be prosperous. Alternatively, a wider range of tastes is supported by a larger populace, which explains why small towns tend to be more homogeneous than large cities. These are examples of "agglomeration effects" which occur when a group of agents acting together are better off than when they are spread out.
Agglomeration effects have long been a part of urban economics; it is hard to explain the existence of massive cities like Tokyo and Mexico City without agglomeration effects. An excellent introduction to such issues and the economic geography is provided by Fujita, Krugman, and Venables (1999) .
Scale effects need not just have an effect on the level of output; they can also affect growth. Indeed, much recent work in growth theory has formalized scale effects. Many models rely on learning by doing and/or knowledge spillovers, and result in the conclusion that larger countries should grow faster: Barro and Sala-i-Martin (1995) provide a general treatment.
Indeed, scale effects are generic to endogenous growth models (Aghion and Howitt, 1998 p 28) . Jones (1999, p 143) discusses three classes of endogenous growth models and shows that they all have a scale effect: "the size of the economy affects either the long-run growth rate or the longrun level of per capita income" since larger countries can support more research which delivers a higher level or growth rate of productivity.
More Effective Public Services. There are a host of sensible theoretical reasons why economies of scale might exist at the national level. But larger countries can be better off than smaller nations even without any scale economies. The reason is that governments take an active role in providing services to the public; governments of large countries may be able to do this more effectively than their counterparts in smaller countries.
In their recent book, Alesina and Spolaore (2003) list a number of different benefits of large population size; many involve lower per-capita costs of providing public goods. For instance, there is a certain degree of indivisibility in a medical system; surgeons that specialize in particular operations are better than generalists. Thus, smaller countries might be expected to be less efficient in providing health-care. Similarly, maintaining an educational system involves equipping a set of schools and universities; if some of these costs are independent of scale, then they would be cheaper in larger countries. Providing an efficient tax system and/or national defense might also plausibly involve scale economies. Finally, larger countries might have a greater ability to provide either regional insurance or income redistribution.
Succinctly, there are a host of reasons to expect governments of larger countries to be able to do their work more effectively than governments in smaller countries.
The Costs of Diversity in Large Countries. The quick survey above shows that there is plenty of reason to believe that larger countries have theoretical advantages over smaller ones.
Still, Alesina and Spolaore argue that there is a downside to these benefits: larger countries can be expected to have more diverse preferences, cultures, and languages. They state (p 6) that "on balance, heterogeneity of preferences tends to bring about political and economic costs that are traded off against the benefits of size." Their reasoning is not new and follows a number of great thinkers. For instance, in chapter XVII of the Leviathan Hobbes argued that small populations were insufficient to deter invasion and provide security, while excessively large countries would be incapable of the common defense because of lack of a common purpose and internal distractions. Similarly, Olson (1982) argues that small homogenous societies are less burdened by the logic of collective action and have more capacity to create prosperity.
The question I ask in this paper is: do any of these effects (increasing returns/cheaper public goods/heterogeneity) exist at the national level? All of these effects might be important at the sub-national level without there being any discernible national "scale effect." I now start to investigate this question.
A Naïve Approach
My empirical strategy is to examine the relationships between a country's size and a host of economic and social phenomena suggested by the literature. The literature suggests that economies of scale may be a key advantage of larger countries, so I examine a number of different measures of economic well-being. But I do not restrict myself to narrow economic measures. Key services (such as health and education) are not only standard indicators of development that are important in themselves, but are also often provided by the public sector.
As part of my broad-brush approach, I also look at non-economic measures of well-being such as political and civil rights. Finally, I also search for indications that larger countries might suffer the costs of higher diversity, as suggested by Alesina and Spolaore (2003) .
It is worth emphasizing at the outset that my focus is narrow; it is on the effects of national scale on various phenomena, not of changes in a country's size. Clearly countries grow at different rates; understanding the causes and consequences of growth across countries and time is an area of enormous importance that has (appropriately) been studied by hundreds of scholars. My interest is on the effects of differing country size and is thus appropriately conducted through largely cross-sectional analysis (though I consider different points of time).
2 I defer consideration of more dynamic considerations of the growth of country size to future research.
I start with a simple graphical approach. A simple scatter-plot of one variable against another can be misleading in a number of ways. Many of these can be fixed with a more sophisticated statistical approach, so it is important not to stop after drawing some pictures.
Accordingly, I use more advanced econometric firepower in the section that follows.
I begin my search for an effect of scale in the most natural place possible (at least for an economist): by looking at output. More precisely, I compare real GDP per capita (adjusted for deviations from purchasing power parity) to population. Since my interest is in comparing small and large countries, I look across countries (rather than looking at one country over different periods of time; more on that below). Figure 1 provides a scatter-plot of the natural logarithm of real GDP per capita against the log of population. I use all 168 "countries" for which both series are available, each marked with a dot. 3 A list of all the countries that I consider in the paper is provided in Appendix Table A1 . The population and output data themselves are taken from the widely-used and reliable "World Development Indicators" provided by the World Bank. A complete set of data sources is tabulated in Appendix Table A2 and the data set is summarized in Appendix Table A3 (and is freely available at my website). A fitted regression line is also provided in the figure.
A person could reasonably characterize the relationship portrayed in Figure 1 between (the logs of) real GDP per capita and population as non-existent. Indeed, if anything the relationship is slightly negative (though the statistical significance of this is marginal). There are obviously some rich large countries; the United States, Japan and indeed the rest of the G-7 countries come to mind quickly. But there are also poor large countries (such as Bangladesh and Nigeria) and a number of rich small countries (such as Luxemburg and Iceland). Moreover, the relationship is not obviously dominated by either some non-linear relationship or a couple of large poor outlier countries, such as China and India. 4 Rather, the data just seem to be a cloud. You might be tempted to ask if I'm just defining size in an unusual way. But I'm not; a country's population is the standard measure of a country's size. This partly reflects the fact that we care almost exclusively about the well-being of people (not, for instance, capital). Labor is also the most important factor of production. Of course, it isn't the only factor of production, and population isn't the only measure of country size. But other measures of country size deliver much the same message. For instance, Figure A1 in the appendix is an analogue to Figure 1 but uses (the natural logarithm of) total country area instead of population. The finding is the same; the size of a country is basically unrelated to income per person. 5 If anything, countries that are physically larger tend to be somewhat poorer than smaller nations. 6 If economies of scale were the only reason to expect a national scale effect, then this evidence might be sufficient to persuade one of the unimportance of country size. But even if scale economies are unimportant at the national level, the public finance arguments still have a ring of plausibility. And economists tend to fixate on GDP excessively. Accordingly, I now examine two of the most important services that governments typically deliver world-wide:
health and education. These are not only relevant to the case for scale economies, but are of great intrinsic importance. Even if larger countries don't provide more stuff to the populace, they still may offer a higher quality of life. For instance, larger countries might be systematically more democratic or free. Are they? I provide three graphs of relevance in Figure 3 . The democratic nature of the political regime is measured with the standard "polity" variable taken from the Polity IV project at the University of Maryland; a score of +10 represents the highest score possible for a democracy while a score of -10 represents a total autocracy. Freedom House measures political and civil rights for a large number of countries; a rating of 1indicates the highest degree of freedom, while 7 indicates the least amount of freedom. 8 I display scatter-plots of both political and civil rights against (log) population in Figure 3 .
The good news is that there is a slight tendency for large countries to be more democratic than smaller countries; the line in the "polity" graph slopes up (though not at a level that is significantly different from zero). But both political and civil rights are lower in larger countries, and sadly both of these effects are significantly different from zero. Further, these slopes are not dominated by a few unusual countries whose "outlier" observations dominate the picture. There is just no evidence that citizens of larger countries enjoy more liberty than their counterparts in smaller countries. In Figure 4 , I graph four different measures of national diversity against population. The first measure is "ethno-linguistic fractionalization" a measure introduced into economics by Mauro (1995) . The index was constructed by researchers from the Soviet Union and attempts to quantify the probability that two randomly chosen people will not have the same language, given the number of ethnic groups in the country. A higher value indicates more fractionalization.
This has been much analyzed in economics of late. It has also been updated by Alesina et. al. (2003) who provide more precise but otherwise analogous measures for a large number of countries on ethnic, linguistic, and religious fractionalization. Accordingly, Figure The graphics show curiously little evidence of a strong positive relationship between a country's size and its diversity. The relationships are positive for three out of the four measures of diversity, but are never strong or statistically significant. Religious fractionalization is actually negatively (though not significantly) correlated with population! As with the other variables I've examined, the most striking feature is the diversity across countries, not the links to country size. A moment's reflection indicates the common-sense nature of this finding. Some countries that are large are diverse (e.g., India and Indonesia); others are relatively homogeneous (e.g., China and Japan). Country size seems not to be tightly tied to national diversity.
To summarize, my naïve first look at the data has not revealed compelling evidence that larger countries are either advantaged because of their economic mass or disadvantaged because of diversity. I now show that these results are not simply the result of a simplistic graphical approach, but instead reflect deeper features of the data.
A More Sophisticated Approach
The graphical results of the preceding section can be criticized in a number of ways.
Perhaps most importantly, the pictures are bivariate and do not take into account the multitude of other factors that might affect the relationship between well-being and size. After taking these other influences into account, it might be possible to see the advantages of size more clearly.
Further, the graphs were cross-sectional and did not take into account the fact that some variables are available for a number of different years (as well as a number of different countries). Finally, some third force might be causing population and the variables of interest to move simultaneously. Accordingly I pool data sampled at decadal intervals over all the available years, and include year-specific intercepts. Analogous panel analysis that accounts for country-specific fixed effects is contained in Rose (2006) .
I tabulate in Table 1 the coefficient of interest (denoted β) estimated from:
o y is a dependent variable of interest for country i at year t, such as real GDP per capita,
o Pop denotes population, o {T t } denotes a mutually exclusive and jointly exhaustive set of time-specific fixed effects, o {X j } denotes a set of control variables.
o ε is a well-behaved residual, and o α, {γ}, {δ}, are nuisance coefficients. Table 1 records the slope coefficient on country size, along with a robust standard error.
I mark coefficients statistically significant at the 5% (1%) level with one (two) asterisk(s). There are nineteen rows, one for each of the variables graphed against country size in the figures.
There are also three columns: the "simple" coefficients correspond to: the bivariate model so that {δ}=0; the "with controls" multivariate model; and the "IV with controls" model that uses instrumental variables instead of OLS.
I chose a large number (29) of controls. They include: the urbanization rate; population density (which is dropped for the IV results); a binary dummy variable that is one for landlocked countries and zero otherwise; a similarly-constructed island-nation dummy; the log of latitude These controls represent key geographic, linguistic, and political attributes, which might affect economic outcomes. Controlling for these endowments enables us to see if size has an additional effect on outcomes, holding such things constant.
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The "simple" results in the middle column of Table 1 OLS is used (you can see this with the lower standard errors in the middle column). The effect of country size on real output was estimated with OLS without controls to be -.07 but not significantly different from zero; when controls are added, the coefficient is still -.07 but is now significantly different from zero at the 5% level. Size is also estimated to increase religious fractionalization and the effect is different from zero at the 5% level.
14 Coefficients recorded are for natural logarithm of population. Robust standard errors (clustered by countries) in parentheses; * (**) indicates different from zero at the .05 (.01) level. Data includes up to 208 "countries" at 10-year intervals, from 1960 through 2000. OLS Controls include: urbanization rate; population density; landlocked dummy; island dummy; log of latitude (kilometers from equator); regional dummies for developing countries from Latin America, Sub-Saharan Africa, East Asia, South Asia, EuropeCentral Asia, Middle East-North Africa; high income country dummy; language dummies for English, French, German, Dutch, Portuguese, Spanish, Arabic, and Chinese; post-WW2 country dummy; dummy for countries created between 1800 and 1945; dependency dummy, OPEC dummy; COMECON dummy; and dummies for countries that are all or partly tropical/arid/monsoonal/temperate. Year effects (intercepts) also included. IV uses log total area as instrumental variable for log population; density dropped from controls.
The instrumental variable results are similar. The effect on polity is now positive and significantly different from zero; larger countries appear to be more democratic. The finding that larger countries are more religiously heterogeneous is robust to the exact choice of estimator when controls are included. And while the IV results do not show that either ethnic or linguistic fractionalization is significantly affected by size, the older ethno-linguistic fractionalization measure is now strongly positive linked to size.
Still, overall the evidence of any substantial national size effect is weak. Of the (3x19=) 57 coefficients recorded in Table 1 , one might be expected to be different from zero at the 1% level even if all were actually zero, and another two at the 5% level. I conclude that the more rigorous statistical exercise conducted in this section confirms the simple graphical approach of section 3. The absence of a national scale effect is consistent with the hypothesis that countries seem to experience approximately constant returns to scale in producing not only GDP but other social phenomena.
Conclusion
In this paper, I have searched for signs that larger countries are systematically different from small nations. Much economics incorporates the idea of returns to scale, so that it is cheaper to produce for a larger market than for a smaller one. This notion is fundamental to Adam Smith's Wealth of Nations as well as much more recent economics, and implies that productivity and output per head should be higher in countries with more people. Large countries may also be more efficient at producing public goods such as health and education. On the other hand, larger countries may have disadvantages too, chiefly in the form of decreased social cohesion that results from a more diverse citizenry. In this paper, I have searched for empirical evidence on these theoretical notions.
I find little evidence for any of these ideas; in practice there seems to be no obvious economic or social cost or benefit to country size. This is consistent with conventional wisdom; if countries with more people offered a systematically higher quality of life, smaller countries would be queuing up to join them. The fact that there is no obvious relationship between the number of people living in a country and the quality of its health, education, social or economic systems is also reassuring from a policy viewpoint. It means that there is no clear benefit or costs to national size, and thus no argument for either expanding or contracting a typical country. This is bad news for economic theorists. Then again, that (small) cost is probably more than offset by the fact that this paper has undermined a potentially serious argument for imperialists and secessionists worldwide. 
